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ABSCRBENT WEB STRUCTURE 
This invention relates to an absorbent web 
structure which can exhibit desired mechanical strength 
properties and excellent absorbing properties when used 
as disposable diapers, sanitary napkins, medical sponges, 
5 wouud-treating pads, towels, etc. 

More specifically, this invention pertains to 
an absorbent web structure compossd bi a mixture of 5 
to 50% by weight of short fibers of a thermoplastic 
resm rendered hydruphllic with a surface-active agent 
10 and 95 to 50* by weight of cellulosic fibers, said 

thermoplastic short fibers being melt-bonded to Impart 
self-supporting property to the structure, characterized 
in that 

(I) said thermoplastic short fibers are 
15 rendered hydrophlllc by forming an aqueous slurry of 

the fibers containing a nonionic surface-active agent 
and then dehydrating the slurry, and 

(II) said nonionic surface-active agent has 
(a) an HLB value of from 2 to 20 and (b) a melting 

20 point equal to, or higher than, the temperature of 
the slurry at the time of the dehydrating treatment 
described in (1) above. 

Japanese Lald-Open Patent Publication No. 
17*55/1978 discloses that a three-dimensional absorbent 
25 structure is obtained by mixing a cellulosic fibrous 

material such as wood pulp with fibers of a thermoplastic 
resin and consolidating the mixture under moderate heat 
and pressure, and used as disposable diaperc, etc. 
Japanese Lald-Open Patent Publication No. 16611/1980 
30 also discloses that a water-absorb«nt sheet obtained by 
dry sheet formation from a mixture of wood pulp, fibers 
of a thermoplastic resin and a powder of a water-holding 
polymeric material such as an acrylic acid-grafted 
polyglucose or saccharose polymer can be used as dis- 
ss posable diapers, etc. 

In these techniques, the thermoplastic fibrous 
material is desirably mixed as uniformly aa possible 
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in the wood pulp, and the bonding treatment under heat 
melts and bonds the thermoplastic fibers and anchors 
the wood pulp at various points. It 3s known that such 
an absorbent web structure has increased entanglement 
5 of the individual fibers and excellent shape stability 
such as elasticity and recovery. 

If the amount of thermoplastic short fibers 
is large in such an absorbent web structure composed 
of a mixture of shoru fibers of thermoplastic resin 
10 and cellulosic fibers in which the therncplastic fibers 
are melt-bonded to impart self- sup porting property to 
the structure, the structure has improved mechanical 
strength, but cannot avoid a reduction In absorbing 
properties. The proportion of the therooplastic chort 
15 fibers used should therefore be determined depending 

upon the end uses by considering the mechanical properties 
and water abso.-bing properties of the final product. 

It is known on the other hand that in order 
to improve the hydrophilicity of thermoplastic short 
20 fibers, their surface is treated with polyvinyl alcohol, 
polyacrylic acid, etc. (Japanese Patent Publication 
No. 470A9/19Y7 corresponding to U. S. Patent Ho. 3 ,920,508). 

When surface-active agents are spray-coated 
on these short fibers in order to inprote their 
25 hydrophilicity, no great difference in the effect of 
rendering them hydrophllic is seen depending upon the 
types of the surfactants. 

Frequently, these short fibers are handled 
m the form of an aqueous slurry. In particular, pulp- 
30 like short fibers (synthetic pulp) produced by a flashing 
method are in the form of an aqueous slurry in the 
final step of their production. .It is desirable there- 
fore to. improve their hydrophilicity while they are in 
the form of an aqueous slurry. 
35 If an attempt is made to improve the hydro- 

philicity of short fibers of thermoplastic resin by 
adding a surface-active agent to an aqueous slurry of 
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the thermoplastic short fibers and then dehydraUng the sl"jcry, it often results 
in unsaUsfactory hydrophilicity or no inproveoent of hydrofhilicity is obtained. 

We made investigations in order to overcome these difficulties, and 
newly found that the type and HUB value of the surface-active agent used, and 
the relation between the melting point of the surface-active agent and the 
temperature of the aqueous slurry at the tine of dehydration predominantly 
affect the absorbing properties, particularly the absorbency rate, of an 
absorbent web structure composed of short fibers of a thermoplastic -.esin 
rendered hydrophilic with the surface-active agent and ccUttlosic fibers, the 
thermoplastic short fibers being melt-bon*1ed to impart self-supporting property 

to the structure. 

He further studied the relation aaong these factors, and have now 
found that an absorbent web structure having much Improved absorbing properties 
can be provided by using short f iberr of thermoplastic resin rendered hydro- 
philic by a surface-active agent which are characterized by the follo-^ing (i) 
and (ii). 

(i) The thermoplastic short fibers are rendered hydrophilic by first 

forming an aqueous slurry of the thermoplastic short fibers containing « 

nonionic surf ace- active agent and then dehydrating the slurry at a temperature 
o 

not more than about 50 C# and 

(il) The nonionic surface- active agent has (a) an HLB of frc« 2 to 
20 and (b) a melting point equal to, or higher than, the tenq?erature of the 
slurry at the time of dehydration in (i) above. 

It is an object of this invention therefore to provide an absorbent 
web structure which can cxnU.it desired mechanical strength properties* and 
excellent absorbing properties. 

The above and other objects and advantages of tinis invention will 
become more apparent from the following description. 
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The absorbent web structure of this invention 
is composed of a mixture of 5 to 50% by wei^t of short 
fibers of a thermoplastic resin rendcrecl hydrophilic 
by a surface-active agent and 95 to 50t by weight of 
5 cellulosic fibers, the thermoplastic short fibers being 
melt-bonded to impart self-supporting property to the 
structure, characterized in that the rbernoplastic 
short fibers satisfy the conditions (i) and (ii). 

The melting point of the noaionic surface- 
10 pctive agent used in this invention is determined by 
JIS K-0064. 

The thermoplastic short fibers used in this 
invention may be obtained by melt-spinning a thermo- 
plastic resin, such as an olefin resin derived from one 
15 or more o-olefins, for example polyethylene, polypro- 
pylene, an ethylene/propylene copolymer, an ethylene/ 
1-butene copolymer or an ethylcne/A-mcthylpentene 
copolymer, by various methnds, and then cutting the 
resulting filaments. There can also be used split 
20 yarns obtained by splitting a film of such a thermo- 
plastic resin as exemplified above, cr pulp^like materials 
(referred to as synthetic pulp) obtained by the flash 
spinning of the aforesaid thermoplastic resin. 

The synthetic pulp is preferred because it 
25 has good mlscibility with the cellulosic fiaers such 
as wood pulp of the absorbent web structure to provide 
a uniform mixture. A iwathod for producing synthetic 
pulp is disclosed f for example t in Japanese Patent 
Publication No. 47049/1977 cited hereinabove. In the 
30 present invention, synthetic pulp treated with polyvinyl 
klcohol Is preferred which is produced by using polyvinyl 
alcohol in the production of synthetic pulp. 

The surface-active agent used In this In-^ 
vention le nonlonlc, and has an HUB value in the range 
35 of 2 to 20. If the KLB value is smaller than 2 or larger 
than 20, sufficient hyUrophiUclty cannot be imparted 
to the thermoplastic short fibers. In order to Improve 



r 



r 



I 



10 



15 



1186499 

ii - ♦ ' 

- 5 - 

absorbency, therefore, it is essential to use nonionic 
surface-active agents having an HLB value within the 
above-specified range as well as to satisfy the melting 
conditions and hydrophilicity- imparting treating 
conditions to be described in detail hereinbelow. 

Surfactants h&ving an HLB outside the range 
specified in this invention, such as polyvinyl alcohol, 
are not .ised in the abscrbency-improving treatment in 
accordance with this, invention. The thermoplastic short 
fibers used m the hydrophilicity-impartins treatment 
of this invention in an aqueous slurry may be those which 
have already been treated with surfactants outside the 
scope of the nonionic surfactants used in this invention. 

It is essential that the melting point 
(deternined by JIS K-0064) of the nonionic surface- 
active agent used in this invention be equal to, or 
higher than, the temperature of the aqueous slurry 
during dehydration in the hydrophilicity-imparting 
treatment in accordance with this invention. 

The synthetic pulp of thermoplastic resin 
assumes the state of an aqueous slurry of synthetic 
pulp in the final stage of Its production, and is 
dehydrated* Under manufacturing conditions having 
good efficiency, the temperature of the aforesaid 
aqueous slurry is in the range of about 10 to abou^ 
SO^C. The melting point (JIS K-006A) of the nonionic 
surface-active agent used in this invention is desirably 
equal to, or higher than, the temperature of the aqueous 
slurry during dehydration » and is, for example in the 
30 range of about 20 to about BO^C, preferably about 30 
to about 80°C, especially preferably at least about 
50®C. 

Those surface-active agents which have a 
melting point (JIS K-«0064) below the temperature of 
the aqueous slurry during the dehydrating treatment are 
liquid in the aqueous slurry, and therefore, their 
adhesion to the thermoplastic short firbers becomes poor« 
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Consequently, such surface-active agents are liable to 
escape during the dehydration treatment, and do net 
easily adhere to the thermoplastic short fibers. 

The nor.ionic surfactant used in this Invention 
meets the above HLB and melting point require mesrts. 

Many surface-active compounds siailar to the 
nonionic surfactants specified in this inventica do 
not come within the range specified in this inveation 
because of differences in molecular weight, degree of 
polymerization, degree of esterif ication, etc. Examples 
of preferred nonionic surfactants used in this inveiiticn 
are shown below, but they must further be screened to 
conform to the requirttaenta set forth herein, 

Polyoxyethylene alkyl ethers, polycxyethylene 
alkyl phenyl ethers (e.g., polyoxyethylene nonyl phenyl 
ether), polyoxyethylene fatty acid esters, sorbitara 
fatty acid esters (e.g., sorbitan oonoleate, scrbitan 
monopa Imitate , sorbitan sesquioleate) , polycsxyethylene 
sorbitan fatty acid esters » and glycerin fatty £.cid 
esters (e.g., glycerin monostearate). Especially 
preferred are glycerin fatty acid esters having an HLB 
of 2 to 6 and a melting point (JIS 1-0064) of ko to 
80^C, sorbitan fatty acid esters having an HLB of 2 to 
8 and a melting point (JIS K-0064) of 20 to BO^C, and 
polyoxyethylene alkyl phenyl ethers having an ELB <^ 
e to 20 and a melting point (JIS K.006*i) of 10 to 50^C. 

The thermoplastic short fibers us^d in this 
invention ar<; prepared by forming an aqueous slurry 
of the fibera containing a nonionic surface-«ctive 
agent meeting the requirements given in thia inventiont 
and then dehydrating tha aqueous slurry, km necesaary» 
the dehydrated product may be dried. The preferred 
take-up of the aurfactant in the resulting tberaoplaatic 
•hort fibers ia about 0. 1 to about 5% by weight tas^d on 
the weight of the fibera. 

Examples of the celluloaic fibers, the other 
coaponont of the absorbent web itructure of this 



invention include various wood pulps and regenerated 
cellulosic fibers such as acetate fibers acxa visccae 
fibers. 

The absorbent web structure of this inveation 
5 is composed of a mixture of 5 to 50% by weight of the 

thermoplastic resin short fibers treateci with a ncaiooic 
surfactant as stated hereinaDove and 95 to 50% by weight 
of the cellulosic fibers. The mixture aiay be ctotalned 
a wet or dry sheet forming process. 
10 The web structure of the inventica can be 

obtained by heating the dry or wet web-lilce materi^tl 
composed of the above mixture to melt-bond the thermo- 
plastic short fibers. 

If the proportion of the theraoplsstlc short 
15 fibers is less than 5% by weight, scarcely any iigrrcve- 
ment in mechanical strength is obtained by the selt- 
bonding treatment. If, on the other haad, it exceeds 
50% by weight, a reduction in absorbency cannon be 
avoided . 

20 The melt-bonding treatment of the therscplsstic 

short fibers can be effected, for example, by using 
an air oven, an infrared beater, etc. The beating 
temperature may vary depending upon the type of the 
thermoplastic resin constituting the tberaoplastic 
25 short fibers, but is prefe.-ably from the celting poSat 
of the thermoplastic resin used to a temperature about 
50°C higher than 'it. 

The bulk density of the absorbent web 
structure of this invention can be adjusted to scce 
30 extent by the melt-bonding treatment of the tfeerao- 

plastic short fibers. If desired, products of varying 
bulk densities can be obtained by performing a moderate 
press treatment simultaneously with the nclt-bonflins 
treatment. 

35 The absorbent web structure of this inrenxion 

may include another water-holding material in orJer to 
improve its absorbency further. For exaople, fise 



particles of various polymeric elcctro3ytes can be used 
as such a water-holding material, as disclosed in the 
abcve-clted Japanese Laid-Open Patent Publication No. 
16611/1980. Preferred water-holding materials include, 
for example, polymers resulting from grafting of a viayl 
compound, such as acrylic acid or acrylonltrile , which 
has a hydrophilic group or a group convertible to a 
hydrophilic group by hydrolysis to polyglucose or 
saccharose such as wood pulp, cotton or starch, and 
hydrolysis products of such graft polymers. 

The absorbent web structure of this invention 
has especially good penetrability of an aqueous liquid 
(absorbency rate), and excellent mechanical properties 
such as elasticity and rerovery. It further has 
excellent properties suitable for use as disposable 
diapers, sanitary napkins, medical sponges, wound- 
treating pads, towels, etc. Depending upon the ultimate 
uses, an outer covering material having reduced water- 
holding property or a water- impervious lining material 
may be laminated to the web structure of this invention. 

The following examples illustrate the present 
invention in greater detail. 
Example 1 

Twenty grams of synthetic pulp (average 
fiber length 0.9 mm) of flash-spun fibers of high- 
density polyethylene was put in 1 liter of water kept 
at AO°C, and 150 mg of glycerin monostearate IHLB 3.2; 
melting point, JIS K-00o4, 55°C) was added. The mixture 
was stirred to form an aqueous slurry. The aqueous 
slurry (kO^C) was dehydrated between wire gauzes until 
its water content was decreased to 30% by weight, and 
then dried under heat. 

The resulting synthetic pulp had 0.75% by weight 
of glycerin monostearate adhering to its surface. 

Twelve grams of the synthetic pulp and A8g of 
crushed pulp were uniformly mixed , and subjected to a dry 
slieet forming process to form a web having a basis weight 
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S 215 6/»^- The web was treated in an air oven at 

I 150°C for 10 minutes to melt-bond the fibers of the - 

synthetic pulp. 

1 In accordance with No. 33-80 -Dfctermination 

1 5 of Water Absorbency Rate of Bibulous Paper (tfater Drop 

\ Method)- in J. TAPPI Testing Methods for ?aper asd 

I Pulp, the resulting absorbent web structure «as laid 

horizontally. One cubic centimeter of ta? water at 
20 ± 2®C was added dropwise by means of a syringe. 
The time required for the water droplets to completely 
I penetrate into the inside of the test saiq^le froa its 

\ surface was measured. It was 0.7 second. 

* Examples 2 to 6 and Comparative Exam ples 1 to 7 

I Twenty grams of cut fibers of j^lypropylene 

( 15 (3 denier x 5 mm; P-Chop, a trade name fcr s pr:?duct of 

\ Chisso Co., Ltd.) were put in 1 liter of water tept at 

1 23®C, and 200 mg of each of the surface-active agents 

I indicated in Table 1 was added. The mdat^are was stirred 

\ to form an aqueous slurry. The slurry (23°C1 was 

i 20 dehydrated between wire gauzes until its water content 

was decreased zo 30% by weight, and tfaea dried under 
heat. 

Using the treated cut fibers, a weto was 
produced in the same way as in Example 1. Itee web was 
25 treated in an air oven at each of the temperatures 
shown in Table 1 for 5 minutes to melt-tsmd the cut 
fibers. 

The products were tested as io Exaksople 1 
for hydrophilic properties, and the resolts are shown 
30 in Table 1. 
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THE EMBODIMENTS OF THE INVEWTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. An absorbent web structure composed of a sdxture of 5 to 50% by weight 

of short fibers of a thermoplastic resin rendered hydrophilic with a surface- 
active agent and 95 to 50% by weight of cellules ic fibers, said thermoplastic 
shoxt fibers being melt-bonded to impart self-supporting property to the web 
structure; characterized in that 

(i) said thermoplastic short fibers are rendered hydrophilic by 
forming an aqueous slurry of the fibers containing a nonionic surface-active 
agent and then dehydrating the slurry at a temperature not more than about SO^Ct 
and 

(ii) said nonionic surface-active agent has (a) an HIB vaJ.ue of 
frccn 2 to 20 and (b) a melting point equal to, or higher than, the temperature 
of the slurry at the time of the dehydrating treatment *■ escribed in (i) aJaove. 

2. The structure of claim 1 wherein the thermoplastic short fibers are 
a synthetic pulp composed of flash-spun fibers, of the thermoplastic resin. 

3. The structure of claim 1 wherein the take-up of the nonionic surface- 
active agent in the thermoplastic bl^r^xt fibers is about 0.1 to about 5% by 
weight based on the weight of the fibers. 

4, The structure of claim 1, 2 or 3 Wherein the nonionic surface-active 

o 

agent has a melting point of at least about 50 C. 

5, The structure of claim 1, 2 or 3 wherein the thennoplastic resin is an 
olefin resin. 
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6. The structure of claim 2 wherein the synthetic pulp is a synthetic 
pulp treated with polyvinyl alcohol. 

7, . The structure of claim 1, 2 or 3 wherein the iftelt-bonding temperature 

o 

is from the melting point of the thermoplastic resin to a tea^^erature about 50 C 
higher than the melting point of the resin. 
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